A 4-year-old boy presented with a transorbital-transpetrosal penetrating head injury after a butter knife had penetrated the left orbit. The knife tip reached the posterior fossa after penetrating the petrous bone. Wide craniotomy and the pterional, subtemporal, and lateral suboccipital approaches were per formed for safe removal of the object. The patient was discharged with left-sided blindness, complete left ophthalmoplegia, and hypesthesia of the left face. Early angiography is recommended to identify vascular injury which could result in fatal intracranial hemorrhage.
Introduction
Penetrating injury of the skull and brain is rela tively uncommon, representing about 0.4% of head injuries.3) Transorbital injuries represent 24% of penetrating head trauma in adults and 45% in chil dren.4,7) Penetrating transorbital injuries of the brain by foreign bodies are uncommon.
There are three possible paths for penetrating the cranium: via the orbital roof, the superior orbital fissure, or the optic canal and lateral wall of the orbit.4,6) We report a patient with transorbital penetrating injury caused by a butter knife which reached the cerebellar hemisphere by passing through the petrous bone.
Case Report
A 4-year-old boy was admitted to a regional hospital after knife penetration of the left orbit occurring when he fell down the stairs with a butter knife in his hand. Skull and orbital radiographs showed the knife had passed through the left orbit and superior or bital fissure and the petrous bone to reach the posterior fossa (Fig. 1) . Computed tomography (CT) demonstrated a transorbital-transpetrosal knife tract and a hematoma in the left temporal lobe. CT with bone windows demonstrated that the knife had passed medial to the left eye ball, through the medial wall of the orbit just lateral to the sella turcica, and through the petrous bone (Fig. 2) . Emergency cerebral angiography showed no vascular abnor mality other than slight elevation of the left middle cerebral artery from the temporal hematoma and nonvisualization of the portion of the ophthalmic artery external to the superior orbital fissure (Fig. 3 evacuated from the left cerebellar hemisphere. The lacrimal gland was injured extensively and it was not reconstructed.
Postoperative CT showed intracerebral hemato mas in the left cerebellar hemisphere and left tem poral lobe, but no brain swelling was observed (Fig.  4) . The patient was alert by the 4th postoperative day, with no sign of intracranial infection. Auditory function was normal. He was discharged with left sided blindness, complete left ophthalmoplegia, and hypesthesia of the left upper face.
Discussion posterior fossa vessels in this case and the generally high risk of mortality due to intracranial hemor rhage from lesions of major vessels. The general principle guiding surgical treatment of such patients is considered to be "open and see." Since the object had penetrated multiple regions in cluding the orbit, temporal fossa, and posterior fossa, three approaches were necessary to see the object and surrounding structures adequately. Spe cifically, the pterional, subtemporal, and lateral suboccipital approaches were employed. The pe trous bone was drilled sufficiently to minimize brain retraction.
Intracranial penetration may follows one of three pathways: the optic canal, the superior orbital fis sure, or the orbital roof.1) The orbital roof is the most frequent route, as the thin wall offers little resistance to penetrating objects. The prognosis of this type of injury is fairly good,4) although penetration tends to occur near the internal carotid artery, which may be injured after the object passes through the optic canal or superior orbital fissure. This route may also be associated with injury to the optic nerve and other orbital structures.1,5) A major complication of injury to the internal carotid artery is formation of a carotid-cavernous fistula.5,7) Diffuse brain injury does not occur in penetrating head injury, with damage being restricted to the directly affected areas. The prognosis is good in the absence of direct injury to the brain stem or laceration of a major in tradural vessel.5) In our patient, no lesion of major cerebral vessels had occurred except for mild bleeding from the cavernous sinus at extraction of the knife. Brain injury was restricted to the temporal lobe and cerebellar hemisphere. Therefore, the out come was good.
Review of 250 patients with cranial stab wounds, from whom the penetrating object had already been removed, found 12% had traumatic aneurysms. 
